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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Offer treatment agent for glass fiber which possesses 
adhesiveness , smoothness , flexibility which issuperior 
vis-a-vis glass fiber . 

[Means to Solve the Problems] 

treatment agent . for glass fiber which consists of modified 
polyvinyl alcohol resin (A ) whichpossesses sulfonic acid 
group or its salt basis of 0. 1 - 20 mole % 

[Claim(s)] 
[Claim 1] 
0. 

treatment agent . for glass fiber which designates that it 
consists of modified polyvinyl alcohol resin (A ) which 
possesses sulfonic acid group or its salt basis of 1 - 20 mole % 
as feature 

[Claim 2] 

Furthermore, containing phosphate ester-based compound 
(B ), treatment agent . for glass fiber which itstates in Claim 1 
which designates that it becomes as feature 

[Claim 3] 

treatment agent . for glass fiber which is stated in Claim 2 
which designatesthat it is a compound where phosphate 
ester-based compound (B ) is shown with 
thebelow-mentioned General Formula (1) as feature 

[Chemical Formula 1] 



Here, as for R as for any , X of hydrogen , alkyl group , alkyl 
allyl group as for alkylene group , M as for any , n of 
hydrogen , or Na, K, NH<sub>4</sub>, 
NH<sub>3</sub>C<sub>2</sub>H<sub>5</sub>OH, 
RNH<sub>3</sub> as for integer , y of 1 or more it is a 
integer 0-2. 

[Claim 4] 

Furthermore, containing polyhydric alcohol (C ), treatment 
agent . for glass fiber which itstates in Claim 1 -Sany which 
designates that it becomes as feature 
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[Claim 5] 

modified polyvinyl alcohol resin (A ) vis-a-vis 100 parts by 
weight ,0.1-20 parts by weight containing the phosphate 
ester-based compound (B ), treatment agent . for glass fiber 
which it states in Claims 2 or 3 whichdesignates that it 
becomes as feature 

[Claim 6] 

modified polyvinyl alcohol resin (A ) vis-a-vis 100 parts by 
weight ,0.1 - 20 parts by weight containing the polyhydric 
alcohol (C ), treatment agent . for glass fiber which it states in 
Claim 4 whichdesignates that it becomes as feature 

[Claim 7] 

degree of polymerization of modified polyvinyl alcohol resin 
(A ) with 200 - 4000, treatment agent . for the glass fiber 
which is stated in Claim 1 '^6any which designates that degree 
of saponification is50 - 100 mole % as feature 

[Description of the Invention] 
[0001] 

this invention regards treatment agent for glass fiber , 
furthermore details aresomething regarding treatment agent 
for glass fiber which consists of the modified polyvinyl 
alcohol resin which possesses sulfonic acid group or its salt 
basis which possesses adhesiveness , smoothness , flexibility 
which is superior vis-a-vis glass fiber . 

[Technological Field of Invention] 

[0002] 

[Prior Art] 

Usually, glass fiber is treated immediately after yam-spinning 
with the converging treatment agent , use of this treatment 
agent , protects glass fiber from crookedness andwear or other 
action which glass fiber receives after that in step designates 
that yam break , fuzz etc is prevented as main objective . 

[0003] 

Therefore, as this treatment agent , it forms coating for 
protection in the surface of fiber , at same time gluing 
involution does between fiber and in order fiber for yam 
break and fiizz etc notto happen in such as friction, treatment 
agent which is protected is usuallyused. 

Until recently, vinyl acetate-based , acrylic acid ester system, 
aqueous dispersion , starch , general polyvinyl alcohol type 
resin or other water soluble polymer solution of homopolymer 
or copolymer of styrene -butadiene or other olefinic 
unsaturated monomer is used as treatment agent a this way. 
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[0004] 



SIC. iS:^(Dmmnjim^<Dmmmmiit\zj^ 

[0005] 

)!)^*^*?^^<tLT. 1 ^mW- 4-74736 -^^$gT- 
li.¥i9«^JtA^ 4000 a±(D7t-'Jtl=-)[^TJ[^ 

W- 8-290944 -^^ffi-cii. X^b>*(4a)^^r 
9-30841 -§-^$ST*(i. 2-20 (DtKP^V 



[0006] 

[^B^A^S^LJ^dt-r^iS®] 

LA^L^^:A<t>. ±iH 1--3 a)^$g|B^R<il5rMi. 



[0007] 
[0008] 



[0004] 

But, when bundling behavior of glass fiber which was treated 
with aqueous dispersion or water soluble polymer solution of 
these synthetic resin it is not something which always it can 
besatisfied with satisfactory , with converging treatment agent 
of starch-based there is a spoilage or other problem of starch , 
is bad to stability over time , it is a general polyvinyl alcohol 
type resin , especiallyhigh saponification , high viscosity 
article , viscosity of solution doing, change over time there is 
a problem that increased viscosity is done. 

Furthermore, from it reaches point where high-level bundling 
behavior is requiredattendant upon high-speed operation 
conversion of production fabrication machine of recentyears, 
it was a unsatisfactory vis-a-vis bundling behavior a this way. 

[0005] 

As this countermeasure , with 1 Japan Unexamined Patent 
Publication Hei 4- 74736disclosure , treatment agent for glass 
fiber where average degree of polymerization consists of poly 
vinyl alcohol of 4000 or more, v^th 2 Japan Unexamined 
Patent Publication Hei 8-290944disclosure , treatment agent 
for the glass fiber where content of ethylene unit consists of 
modified polyvinyl alcohol of 1 - 24 mole % is respectively 
proposed, with 3 Japan Unexamined Patent Publication Hei 
9-30841 disclosure , treatment agent for glass fiber which 
consists of vinyl alcohol polymer which possesses 
hydroxyalkyl group of carbon number 2'-'20 in side chain . 

[0006] 

[Problems to be Solved by the Invention] 

But, description above with reported and disclosed technology 
1 - 3, as for effect of certain extent although it is acquired, 
when high-speed operation conversion of production 
fabrication machine of recent years is considered, it is not 
something which still it issatisfied concerning bundling 
behavior (adhesiveness ) of glass fiber , it includes also 
Matahira slipperiness improvement and flexibility 
improvement and can seek further improvement. 

[0007] 

Then, it is something which designates that treatment agent 
for glass fiber which corresponded to high-speed operation 
conversion of production fabrication machine with this 
invention in under background a this way, is superior in the 
adhesiveness , smoothness , flexibility is offered as objective . 

[0008] 

[Means to Solve the Problems] 

this inventor etc, considering to above-mentioned situation , 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2001354454A 



2001-12-25 



^StefcSlSm. 0.1-20 ^;u%(Dx;u;t^>KSx 

[0009] 
[0010] 

[fge^a>iifig(Df^^] 

[0011] 
[0012] 

2 TIB— IS^£(2)fe^L^^i-^^e(3)-T!*^*L^ 

[0013] 

CH-COOR 



result of the diligent research, discovered fact that treatment 
agent for glass fiber which consistsof modified polyvinyl 
alcohol resin (A ) which possesses sulfonic acid group or its 
salt basis of 0. 1 - 20 mole % coincides to above-mentioned 
objective , completed this invention . 

[0009] 

With this invention , furthermore, containing phosphate 
ester-based compound (B ), it is desirablein point of imparting 
softness to become. 

also, furthermore, containing polyhydric alcohol (C ), also, it 
is desirablein point of inq}arting sofbiess to become. 

[0010] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

As for modified polyvinyl alcohol resin (A ) which is used 
with this invention , if it issomething of structure which 
possesses sulfonic acid group or its salt basis, there are 
nottimes when especially it is limited. 

Like below for example it is produced with means . 

[0011] 

method . which polymer which polymerizes 1 ethylene 
sulfonic acid , allyl sulfonic acid , meta allyl sulfonic acid or 
other olefin sulfonic acid or its salt and vinyl acetate or other 
vinyl ester in alcohol or alcohol /water-mixed solvent and is 
acquired furthermore saponification is done 

[0012] 

2 below-mentioned General Formula (2) or copolymerizing 
sulfo aDcyl malate and vinyl acetate or other vinyl ester which 
are shown with general formula (3), method . which 
copolymer which isacquired furthermore saponification is 
done 

You can list to above-mentioned sulfo alkyl malate sodium 
sulfo propyl 2- ethylhexyl malate , sodium sulfo propyl 
tridecyl malate , sodium sulfo propyl eicosyl malate etc. 



[0013] 



(2) 



CH-COO-R' SO»M 



[R i±t;u+>uS. r' m li* 

mXliT;U*U#]S. T>^xr5 A-r:i->] 



[As for R as for alkyl group , R&apos; as for alkylene group , 
M hydrogen or alkali metal , ammonium ion ] 
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[0014] 



(3) 



[R' iiT;u^u>».M (±7K^XI±t;u*'J# 

[0015] 

3 Ti^-flS5e(4)fe*L^(i-fiS[xE(5)t?*^tlS 



[0016] 



Ri R2 

I / 

CH2 = C-CO-N 

\ 



[As for R&apos; as for alkylene group , M hydrogen or alkali 
metal , ammonium ion ] 

[0015] 

3 below-mentioned general formula (4) or copolymerizing 
sulfo alkyl (meth ) acrylamide , for example N- sulfo 
isobutylene acrylamide sodium salt and vinyl acetate or other 
vinyl ester which are shown with general formula (5), 
method . which copolymer which is acquired saponification is 
done 

[0016] 



(4) 



R' SOsM 



[R, (±7K*3^(iy^;ua.R2 (±7K*Xf±T;u4^ 
*'J#JS. T>^-^ A>f;J->] 



[0017] 



Ri 

I / 

CH, = C-CO-N 

\ 



R' SO3M 



R' SO3M 



[As for R<sub>l</sub> as for hydrogen or methyl group , . 
R<sub>2</sub> as for hydrogen or alkyl group , R&apos; as 
for alkylene group , M hydrogen or alkali metal , ammoniimi 
ion ] 

[0017] 



(5) 



[Ri (*7K*xii/5^;ua.R' iiT;u^u>S. 

>] 

[0018] 

Ml:iTIS— ^5E(6)T?**+L'&x;u7txT;u^;u 

[0019] 



[As for R<sub>l</sub> as for hydrogen or methyl group , 
R&apos; as for alkylene group , M hydrogen or alkali metal , 
ammonium ion ] 

[0018] 

Furthermore copolymerizing sulfo alkyl (meth ) acrylate , for 
example sodium 2- sulfoethyl acrylate and vinyl acetate or 
other vinyl ester which areshown with below-mentioned 
general formula (6), method . which copolymer which is 
acquired saponification is done 

[0019] 
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(6) 



[0020] 

[0021] 
[0022] 

y V— ^ 20 ^;u%feiT. »*L<(* 10 

[0023] 



[As for R<sub>l</sub> as for hydrogen or methyl group , M 
hydrogen or alkali metal , ammonium ion ] 

[0020] 

After treating 4 poly vinyl alcohol with bromine , iodine etc, 
method . which is heatedin sodium acid sulfite aqueous 
solution 

method . which heats 5 poly vinyl alcohol in concentrated 
sulfuric acid water solution 

6 poly vinyl alcohol with aldehyde compound which contains 
sulfonic acid group acetalization method . which is done 



[0021] 

Above-mentioned concerning manufacturing method 1-3 
especially it is notrestricted, also public knowledge can adopt 
polymerization method , saponification method . 

Regarding to also, this invention, sulfonic acid group in form 
of free acid and or isgood in sodium salt , potassiiun salt , 
ammonium salt or other shape. 

[0022] 

Furthermore other than and vinyl formate , vinyl propionate , 
vinyl caprate , vinyl laurate , vinyl versatate , vinyl palmitate , 
vinyl pivalate , vinyl stearate etc vinyl acetate alone orjointly 
using as above-mentioned vinyl ester , it is used, but, 
evenamong them vinyl acetate especially is desirable in aspect 
of the practicality . 

20 mole % or less , preferably lOmole % or less it is possible 
to other than also, above-mentioned vinyl ester to 
copolymerize copolymerizable monomer . 

[0023] 

As copolymerizable monomer , for example olefin (ethylene , 
propylene , ;al -butene , ;al -octene , ;al -dodecene , ;al 
-octadecene etc), unsaturated mono carboxylic acid (acrylic 
acid , methacrylic acid , crotonic acid etc) or these ester or 
salt , unsaturated polybasic carboxylic acid (maleic acid , 
phthalic acid , fumaric acid , itaconic acid etc) or these 
portion or full ester or salt or anhydride , amide (acrylamide , 
methaciylamide etc), nitrile (acrylonitrile , methacrylonitrile 
etc), you can list vinyl ether , vinyl ketone , styrene , vinyl 
chloride etc. 
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So 

[00241 

y»*L<l± 0.1--15 ^;u%. 4#(3»*L<(± 
0.1-10 =E)U%Vih^o 

t^t)^^^mmt< 0.1 ^;u%*5l§-ei±:^^^xss$t 

[0025] 

200-4000 CDt(DA<»SL<. cfcy>f *L<li 
300--3500. i^lC»*L<l4 400-3000 -efe-5o 

200 *JSTMi*^^X^Jl(7>«mi± 
*<SL<3Sy.4000 ^^:^Si:*lgSMPBl-vCO;l 
S14A^SL<3ti:ySf*L<<»:i^o 

[0026] 

=3— ;U$B5J^(D^>4bJS(± 50-100 ^^U^oT^feS 

::tA<»*L<. ci:yj^*L<(± 60-99.5 
4#IC»*L<l* 70-99 =E)[.%X*^^o 

*«»ci:<t«i:y»*L<3t#:i^o 

[0027] 

— ;Hb. -^u^^^b. y>KxxT^;u<b. vT/ 

[0028] 

tt7Kyex;uT;u=i— ;^^«^re(A)*^e,^^:st(D 
r*feS*<. S(cy>Mxxi^ju^^b'&1^(B)^# 

[0029] 

y>Mxx^;u^<b^TO)tLri±. 



[0024] 

Regarding to this invention, as for content of sulfonic acid 
group or its salt basis in in the modified polyvinyl alcohol 
resin (A ) which possesses above-mentioned sulfonic acid 
group or its salt basis, it isdesirable to be 0.1 - 20 mole % , it 
is a more preferably 0.1 ~15mole % , particularly preferably 
0.1 -10mole%. 

This content being inferior under 0. 1 mole % glass fiber 
bundling behavior (adhesiveness ), when itexceeds 20 
mole % , blocking (blocking conversion of starching fiber ) of 
fiber happens, comes to thepoint of with generating warp 
being cut off and fuzz and isnot desirable. 

[0025] 

Furthermore, degree of polymerization of modified polyvinyl 
alcohol resin (A ) which possesses sulfonic acid group or its 
salt basis thing 200 - 4000 is desirable, it is a more preferably 
300-3500, particularly preferably 400-3000. 

said degree of polymerization under 200 bundling behavior of 
glass fiber is scanty either, when itexceeds 4000, permeability 
to between single fiber to be scanty or is notdesirable. 

[0026] 

As for degree of saponification of poly vinyl alcohol portion 
of modified polyvinyl alcohol resin (A ) which possesses also, 
sulfonic acid group or its salt basis it is desirable to be 50 - 
100 mole % , it is a more preferably 60~99.5mole % , 
particularly preferably 70~99mole % . 

This degree of saponification imder 50 mole % decides with 
that smoothness is inferior andis not desirable. 

[0027] 

also, above-mentioned modified polyvinyl alcohol resin (A ) 
does, in range which doesnot impair effect of this invention , 
acetalization , urethane formation , phosphate esterification , 
cyanoethylation , graft vinyl monomer also it is possible to 
do. 

[0028] 

treatment agent for glass fiber of this invention as description 
above is somethingwhich consists of modified polyvinyl 
alcohol resin (A ) which possesses sulfonic acid group or its 
salt basis thisway, but furthermore containing phosphate 
ester-based compound (B ), it is desirable in thepoint of 
flexibility to become. 

[0029] 

phosphate ester-based compound (B ) as, especially it is not 
limited. It is desirable to be a compound which is shown with 
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below-mentioned General Formula (1). 
[0030] 

[Chemical Formula 2] 



Na. K. NH4. NH3C2H5OH. RNH3 CDl^-r+LA^Tf 
n it 1 JaJl-ta>SSfcT:. y l± 0-2 (DSSfc-CfeSo 

[0031] 

;uu>K^. ;KU:*-+vx5^u>t;u^;u:7xx 

[0032] 

S-|SxC(l)-e*^+i*U>KxX7";u^<b'&^^ 

Ll^A<. H.L.B.irLT (± 5-15 *<»*L<. cfcy» 
*L<l±6~10'T?fc-So 

^j^SctLr l± 35 deg C i^XTA<»*L<. cfeUff* 
L<fi 20 deg C iilT-efe^o 

K<ii:Lri± 40~200mgKOH/g )!)<»*L<. cty 
»*L<li 100~200mgKOH/g-efc€>o 

[0033] 

A^7^)^^'J>KxX^;^S^b^1a(B)(D^^alC 

;ut;ui3— ;u^:S}flg(A)ioo MMgeiz^vfLr. u 
>^xxi^;u^<b^1^3(B)7!)< 0.1-20 assp-efc 

sc<hA<»*L<. cky»*L<(± 0.1-10 masB. 

1#fc»*L<li 0.1-5 aa«BT?fe^o 

[0034] 

t^t^i>^mMi*< 0.1 Ma$P5feil5TMi¥,^14<^ 

-§^xi!)^A<»ii<.2o mm^^m^^tm^iio 

La)PS(ia8#it«^*tcD3fp^y^>^1b)*<ec 



Here, as for R with any (alkyl group , alkylphenyl group of 
preferably carbon nxmiber 8 or more ) of hydrogen , alkyl 
group , alkyl allyl group , as for the X with alkylene group 
(preferably ethylene group ), as for M it is a any of hydrogen , 
or Na, K, NH<sub>4</sub>, 

NH<sub>3</sub>C<sub>2</sub>H<sub>5</sub>OH, 
RNH<sub>3</sub>. 

As for n with integer of 1 or more , as for y it is a integer 0 - 
2. 

y it is possible to use also, said phosphate ester-based 
compound (B ), as blend of 0, 1 and2. 

[0031] 

As embodiment of said phosphate ester-based compound (B ), 
you can list for example polyoxyetfaylene alkyl ether 
phosphate , polyoxyethylene alkyl phenyl ether phosphate etc. 

[0032] 

As for phosphate ester-based compoimd (B ) which is shown 
with said General Formula (1), it is desirableto be something 
which possesses above-mentioned structure , but 5 - 15 is 
desirable as H.L.B., it is a more preferably 6-10. 

35 deg C or less is desirable as melting point , it is below 
more preferably 20 deg C. 

40 - 200 mg KOH/g are desirable as acid number , it is a more 
preferably 100-200mg KOH/g . 

[0033] 

Concerning content of this phosphate ester-based compound 
(B ), especially it is not limited, modified polyvinyl alcohol 
resin (A ) vis-a-vis 100 parts by weight , it is desirable for 
phosphate ester-based compound (B ) to be 0.1 - 20 parts by 
weight , it is a more preferably 0.1 — lOparts by weight , 
particularly preferably 0.1 — 5parts by weight . 

[0034] 

When this content under 0.1 parts by weight smoothness 
imparting effect is rare, exceeds 20 parts by weight blocking 
(blocking conversion of starching fiber ) of fiber happens, 
comes to point of withgenerating warp being cut off and fuzz 
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[0035] 

e-JUT^U^J— ;U^:^Si(A)(C, WlZpmT)U 
[0036] 

-So 

[0037] 

«S¥J^^i-^»A< 200-20000 •^fei>Zt 

L<, ckyjf *L<ii 200-10000 -efe-So 
A^;!(^-Sfi»2^zJ^^i■T-MA< 200 *jS-ettll$JJl4 

##<0^mA<SL<. 20000 ^jg^^tg^ttTK'J 

e^;uT;U3-;u^«l!i(A)i:ffi^J-StL-V>-r<^j: 

[0038] 

=i-;u^^flg(A)iooit»gpicMLr. ^ffiT^u 
3— ;u(C)*< 0.1-20 MM^X'^^Z-tt^n^L 

<. <ky»*L<id: 0.1-10 aasi5» !^ic»*l<i± 
0.1-5 masp-efe-So 

[0039] 

A>A^<5#WfiA< 0.1 «aS|5*^■el±2p7t14f^^ 
X. *llB^-ei*±fB'J>KxxT;u^<b^4«3 

(B), ^liT^UP— ^^(Q^^ffl-r-SCtt,^^? 

So 

[0040] 



and is not desirable. 
[0035] 

treatment agent for glass fiber of also, this invention , as 
description above in the modified polyvinyl alcohol resin (A ) 
which possesses sulfonic acid group or its salt basis, 
furthermore containing the polyhydric alcohol (C ), becoming 
is desirable in point of flexibility . 

[0036] 

polyhydric alcohol (C ) as, especially not to be limited, 
polyalkylene glycols (random copolymer , block copolymer 
or alternating copolymer of polyethylene glycol , 
polyethylene oxide , polypropylene glycol , ethyleneglycol 
and propylene glycol ), you canlist glycerine , diglycerin , 
polyglycerine , trimethylol ethane , trimethylolpropane etc, 
but it can use polyethylene glycol , glycerine etc desirably 
even amongthem. 



[0037] 

As above-mentioned polyalkylene glycols , weight average 
molecular weight 200 - 20000 being isdesirable, it is a more 
preferably 200-10000. 

This weight average molecular weight under 200 effect of ^ 
imparting softness becomes scanty, when itexceeds 20000, 
modified polyvinyl alcohol resin (A ) with phase separation 
easy and to do is notdesirable. 

[0038] 

Concerning content of this polyhydric alcohol (C ), especially 
it is not limited, modified polyvinyl alcohol resin (A ) 
vis-a-vis 100 parts by weight , it is desirable for polyhydric 
alcohol (C ) to be 0.1 - 20 parts by weight , it is a more 
preferably 0.1 -lOparts by weight , particularly preferably 0.1 
~5parts by weight . 

[0039] 

When this content imder 0.1 parts by weight smoothness 
imparting effect is rare, exceeds 20 parts by weight blocking 
(blocking conversion of starching fiber ) of fiber happens, 
comes to point of withgenerating warp being cut off and fuzz 
and is not desirable. 

With also, this invention above-mentioned phosphate 
ester-based compound (B ), it is possible also tojointly use 
polyhydric alcohol (C ). 

[0040] 

Furthermore, according to need , coupling agent (;ga 
-aminopropyl triethoxysilane , vinyl tri (;be -methoxy 
-ethoxy ) silane or other silane compound ), is possible also 
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[0041] 
[0042] 

DMSO. KKx5^;u, i^K^^;u. ^h^th'p^' 

fli(A)a)i^14. ^147K'jt*-;uT;b=i-;u^^ 
Bi(A) t U >K:i:x^;u ^ <b ^ !^(B)Ri;/X l± 
^flBT^up— ;u(C)<z)^*iij^^(ccE:i:TJSi: 

[0043] 

(B)&i//x(4^ffiT;U3— -;u(C)$jg^-r*t(S 
<i* 0.1-20 aa%i»&-5o 

[0044] 

A< 0.1-10 m»%ttj:^J:5lzm^i*i?>Oi)m 

*L<. <fcyff*L<i* 0.5-10 afi%t?fc*o 



«:y»*L«j:L^ 
[0045] 
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fact that lubricant , antifoaming agent , boundary surfactant , 
antiseptic , insecticide , rust inhibitor , thickener , 
waterproofing agent (urea resin etc) or other known additive 
is added to treatment agent for glass fiber of the this 
invention . 

[0041] 

It is possible also to jointly use other conventional coating 
formation agent , for example starch , acrylic resin , wax , 
carboxymethyl cellulose , nonionic , anionic or synthetic resin 
emulsion of die cation in range which does not impair effect 
of also, this invention . 

[0042] 

treatment agent for glass fiber of this invention which it 
acquires in this way isused, melting in water generally, but it 
is a usable even with the solvent system . 

You can list methanol , acetone , DMSO , ethylacetate , 
methyl acetate , tetrahydrofiiran , methylethyl ketone , methyl 
cellosolve etc, as types of solvent , but characteristic , 
modified polyvinyl alcohol resin of modified polyvinyl 
alcohol resin (A ) (A ) with according to content etc of the 
phosphate ester-based compound (B ) and/or polyhydric 
alcohol (C ) if appropriately it should have selected. 

[0043] 

When treatment agent for glass fiber of this invention 
application is done, ifinanufacturing coating solution 
especially is not restricted and in a word thewater and 
above-mentioned modified polyvinyl alcohol resin (A ), 
preferably fiirthermoreshould have mixed phosphate 
ester-based compound (B ) and/or polyhydric alcohol (C ). 

If it should have selected concentration appropriately, but if 
workability etc is considered, 0.1 - 40 weight % are desirable, 
it is a more preferably 0.1 '-20weight %. 

[0044] 

Concerning coating amount to glass fiber , especially it is not 
limited. Usually, in order for solid component amoimt of 
deposition to glass fiber to become 0.1-10 weight %,it is 
desirable to be applied, it is a more preferably 
0.5-lOweight %. 

amoimt of deposition under 0.1 weight % not be able to 
expect bundling behavior , when itexceeds 10 weight %, 
blocking of fiber happens, is decided with that warp being cut 
off and fiizz occur and is not desirable. 

[0045] 

As application method , general sizing method. Namely at 
time of yam-spinning in applicator section application it 
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[0046] 

0.1-20 ^;u%<Dx;u7h>^SX(*^-0)ig*^ 

^ ifei X a)^(B)& t;/X i± ^ ffiT — >u 
(C)$#*LTJ5:-2»fc4&. ii'yT.mm^^y^xm 

[0047] 
[0048] 

)!i(A)^fflmLfco 

[^1t7K'Jt*-;uT;u=>— ;KDl)lS{(A-i)]i^Ke 
Jt 600. -yXbiS 80 x;U7t>>^a^w 

* 0.2 ^;U%(0^147K'Jt*— >UT;U=i— ->KA-1) 
[0049] 

[^'tt7K'Jt*-;UT;U3-;K7>iiii(A-2)]i^Klf 
— ;ui:T'J;i'X;i.7tx>K:^h'J':7A$pt5!y— ;u 

-;uj§j«l=. TKK^bTM-'J-^ixW^^y-jujg^ 

^^iraLT^aic.ty'y^'lbJKfE^tf L^. 
jt 650. '!7-><bJg 76 ;^;u7t^>KS^^ 
« 0.4 =E;u%a>^l±7H'Jbf— ;uT-;u=i— ;ka-2) 

[0050] 

[^ttTK'Jf-^UT^U^i— ;KDlSSI{(A-3)]i^Kt* 

^a^ttroy^iy— *K<b:M-'j'!7 
Aa>y^y-;uj§j]£^^jaLr®5iicj:y>r><b 
Sc&^^tlv S^iS 400. -^^^bS 60 
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doesin glass fiber , it is good even with method which is 
dried, it isgood even with method which is impregnated in 
also, glass fiber product . 

[0046] 

treatment agent for glass fiber of this invention because it 
consists of modified polyvinyl alcohol resin (A ) which 
possesses sulfonic acid group or its salt basis of 0.1 - 20 
mole % , preferably furthermore containing phosphate 
ester-based compound or its salt (B ) and/or polyhydric 
alcohol (C ), because it becomes, the adhesiveness which is 
superior vis-a-vis glass fiber (bundling behavior ), is 
something whichpossesses smoothness , flexibility this way. 

[0047] 

[Working Example(s)] 

Below, listing Working Example , you explain this invention 
concretely. 

Furthermore if "part" , in Working Example "%" 
with as for certain, thereis not especially notice, weight basis 
is meant. 

[0048] 

modified polyvinyl alcohol resin kind of (A ) which is shown 
below was prepared. 

Copolymerizing [Manufacturing modified polyvinyl alcohol 
(A-1 ) ] vinyl acetate and sodium allylsulfonate in methanol 
solvent , adding the methanol solution of sodium hydroxide to 
methanol solution of copolymer which it acquires, it did 
saponification reaction with conventional method , acquired 
modified polyvinyl alcohol (A-1 ) of degree of polymerization 
600, degree of saponification SOmole % , sulfonic acid group 
content 0.2mole % . 

[0049] 

Copolymerizing [Manufacturing modified polyvinyl alcohol 
(A-2 ) ] vinyl acetate and sodixmi allylsulfonate in methanol 
solvent , adding the methanol solution of sodium hydroxide to 
methanol solution of copolymer which it acquires, it did 
saponification reaction with conventional method , acquired 
modified polyvinyl alcohol (A-2 ) of degree of polymerization 
650, degree of saponification 76mole % , sulfonic acid group 
content 0.4mole % . 

[0050] 

Copolymerizing [Manufacturing modified polyvinyl alcohol 
(A-3 ) ] vinyl acetate and N- sulfo isobutylene acrylamide 
sodium in methanol solvent , adding the methanol solution of 
sodium hydroxide to methanol solution of copolymer which it 
acquires, it did saponification reaction with conventional 
method , acquired modified polyvinyl alcohol (A-3 ) of 
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[0051] 

SlS^fTLV 800. ^>itm. 90 ^;u%. 

;^;u7t^>K»#Wfi 0.1 ^;u%<DSEl±7K'Jt*- 

[0052] 

•B-1:— ^iS^C(l)lc:fcL^r R=;l-<7^;uS. X=X5=- 

M=NH3C2H50H. n=2. y=2 -^fe-SUVK 

■B-2:— ISiC(l)lCfcL^r R=7.i^TU;ua. X=X 
M-NHjCjHjOH. n=2, y=l t?fc-6'J> 

KxXT^;u^<b^!B!i 

•B-3:— ^&iC(l)lCfcL^r R=-tr^;uas X=X5'U 
>ft.M=NH,.n=10,y=l (D'J^^XXx^U^ 
<b^1«5 

[0053] 

•C-i:7K'Jx5^U>^r'ja-;u(mS¥l£)5i-^fi 
400) 

■C-2:yj-trU> 
[0054] 

1-14. ltS<5>J 1-3 



[0055] 
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degree of polymerization 400, degree of saponification 
60mole % , sulfonic acid group content 5mole % . 

[0051] 

Copolymerizing [Manufacturing modified polyvinyl alcohol 
(A-4 ) ] vinyl acetate and sodium sulfo propyl tridecyl malate 
in methanol solvent , adding the methanol solution of sodium 
hydroxide to methanol solution of copolymer which it 
acquires, it did saponification reaction vsdth conventional 
method , acquired modified polyvinyl alcohol (A-4 ) of 
degree of polymerization 800, degree of saponification 
90mole % , sulfonic acid group content 0.1 mole % . 

[0052] 

phosphate ester-based compound kind of (B ) which is shown 
below was prepared. 

* phosphate ester-based compound which is a R=octyl group , 
X=ethylene group , 

M=NH<sub>3</sub>C<sub>2</sub>H<sub>5</sub>OH, 
n=2, y=2 in B-l:General Formula (1) 

* phosphate ester-based confound which is a R=stearyl 
group , X=ethylene group , 

M=NH<sub>3</sub>C<sub>2</sub>H<sub>5</sub>OH, 
n=2, y=l in B-2:General Formula (1) 

* In B-3:General Formula (1) phosphate ester-based 
compound of R=cetyl group , X=ethy lene group , 
M=NH<sub>4</sub>, n=10, y=l 

[0053] 

polyhydric alcohol kind of (C ) which is shown below was 
prepared. 

* C-1 .polyethylene glycol (weight average molecular weight 
400) 

* C-2:glycerine 
[0054] 

Working Example 1-14, Comparative Example 1~3 

Above-mentioned polyvinyl alcohol type resin (A ), 
above-mentioned phosphate ester-based compound (B ), 
polyhydric alcohol (C ) was melted in water with kind of 
content which is shown in Table 1 , treatment agent for glass 
fiber of aqueous solution concentration 4.5% was acquired. 



In glass fiber application it did with below-mentioned 
condition makinguse of this treatment agent . 

[0055] 



Page 14 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2001354454A 


2001-12-25 


(application condition ) 




40**C 


Starching temperature 


40* 




16m/min 


starching velocity 


16 m/min 




1 20°CgftalS:JS 


drying temperature 


120 *hot air drying 



[0056] 



[0057] 

L.ite:&ic^^« loog (Z>fcty^#itffiL.iSfc 
t>y^*r^x««i@^spA^e> locm gtLfctc^ 

ISO). tJJBf$P^i^a>^^S(cm)^;li)^Ltco 
[0058] 

«fl#(tiiasLfc*'^xss$t^ TM ^ct&^sias^ 

loog/io 

jg 145 ig-e.25 ^^mmmmmLfzt^oii^ 
7.mm<Dm^^m^imL. i ik(d 9 sis 

[0059] 

j>t--si(x-<3-agi)icraij^L/co 

[0060] 

(Mm 



[0056] 

adhesiveness of glass fiber which it acquires (bundling 
behavior ), smoothness , flexibility was done asthough it is a 
description below, evaluation . 

[0057] 

(adhesiveness ) 

1 cut feather length 

starching it locked one side of glass fiber (30 cm ) which was 
treated,attached weight of load lOOg to other and hung, said 
weight the gravity it fell fi-om place where 10 cm you separate 
from the glass fiber fixture , case where said glass fiber is cut 
off, it measured fluff length (cm )of cutting portion . 

[0058] 

2 cohesion 

When starching glass fiber which was treated load lOOg/10 
book, with thedegree of angle 145, 25 reciprocation frictional 
motion doing making use of the TM type degree of cohesion 
tester (Matsui Seiki supplied ), you observed converging state 
of the glass fiber , evaluation did with 9 step of primary '-9 
class. 

Extent cohesion which becomes primary is satisfactory. 
[0059] 

(smoothness ) 

3 coefficient of fiiction 

dynamic coefficient of friction of glass fiber which starching 
is done was measured withthe;mu meter (A co- supplied ). 

[0060] 

(flexibility ) 

4 flexural hardness 
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t.. ^ 180 mmiftz'ik. 7i(D&mizmtt^<D 

|Hltg*(gf-cin/cm)^j9ISLfr. 
[0061] 



On 20 plane to arrange glass fiber (2 cm ) which starching is 
done in the equal spacing , (False weave production), putting 
between both ends with chuck , to lock on onehand, after 90 
degrees bending other on right, on left ISOdegrees after 
bending, case where you reset to original position itmeasured 
restoring force (gf *cm /cm ). 

evaluation result of Working Example , Comparative 
Example is shown in Table 2 . 

[0061] 



{Table 1 } 



Strange modified poly vinyl 



[arukoom ] jpl 1 tree resin 



phosphate ester-based compoimd polyhydric alcohol 



(A) 



(B) 



(A) 



(B) 



(C) 



(C) 



mm 

Kind 
types 



content 



Kind types containing content 



mm 



%%Kindt 



mmm ^ 

" 2 " 3 

// 4 // 5 

// 6 " 7 

// 8 " 9 

// 10 " 

11 // 12 

// 13 // 

14 



Working 
Example 1 
ditto 2 ditto 
3 ditto 4 
ditto 5 ditto 
6 ditto 7 
ditto 8 ditto 



A 
1 

A 

3 

A 
1 

A 
2 

A 
4 

A 
2 



1 001 001 001 001 001 001 001 001 001 00 
100100100100 



100100100100100100100100100100100100100100 



B~1B 

2B— 3B-1B-1 - 

B-1 



-B-B-B-B-B- 



-B- 



3 3 
3 3 
3 - 



-1. 



33,333 



C-2C-1 
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9 ditto 10 
ditto 1 1 ditto 
12 ditto 13 
ditto 14 



A — 
4 A 
-1 



A- 1 
A- 2 
A- 3 
A- 4 
A- 1 
A- 1 
A- 2 
A- 3 
A- 4 
A- 1 
A- 2 
A- 3 
A- 4 
A- 1 



// 2 " 3 



Comparative 
Example 1 ' 
ditto 2 ditto 
3 



A - 
5 A 
- 6 
A - 
7 



A- 5 
A- 6 
A- 7 



100100100 



100100100 



[0062] 

TK'Jt*— ;ut;u=i— ;KA-5)(i.«'&jg 500.^ 
600. ^>itm 80 x;u7t^>KS-& 

•So 

/K'Jt^— ;ut;u=3— ;^(A-7)^^.3-:/^>-l-7|-— 
;HCci:y^14Lfc. 5 ^;u%. a^jS 
600. ^Mbft99^;u%(7>tKP^vT;u^;u^ 

[0063] 



[0062] 

Furthermore content of each component of in the table is parts 
by weight . 

poly vinyl alcohol (A-5 ) is unmodified poly vinyl alcohol of 
degree of polymerization 500, degree of saponification 
88mole % . 

Copolymerizing vinyl acetate and sodium allylsulfonate 
adding methanol solution of sodium hydroxide to methanol 
solution of copolymer which is acquired, in methanol 
solvent , doing the saponification reaction with conventional 
method , it acquired poly vinyl alcohol (A-6 ), it is a modified 
polyvinyl alcohol of the degree of polymerization 600, degree 
of saponification 80mole % , sulfonic acid group content 
25mole % . 

modified it did poly vinyl alcohol (A-7 ), with 3 -butene -1- 
ol , it is a hydroxyalkyl modified polyvinyl alcohol of the 
amount of modification 5mole % , degree of polymerization 
600, degree of saponification 99mole % . 

[0063] 
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Ca2D 

{Table 2 } 














mm^ ¥7it£ mm\t 


Adhesiveness smooth characteristic pliability 






<GAI ID=0001> cutting flufT long <cut feather ID=0002> involution power <GAI ID=0003> coefficientof 
friction coefficient of friction ID=0004> bend hardness 






(cm) (« 




(gf" cm/cm) 


Class(cm ) 


(gf *cm /cm ) 


2 // 3 // 4 
// 5 // 6 
// 7 // 8 
// 9 // 10 
// 11 '/ 12 
// 13 // 14 

Working 
Example 1 
ditto 2 ditto 3 
ditto 4 ditto 5 
ditto 6 ditto 7 
ditto 8 ditto 9 
ditto 10 ditto 
11 ditto 12 
ditto 13 ditto 
14 


0. 40. 40. 40. 40. 40. 40. 40. 4 
0. 40. 40. 40. 40. 40. 4 


6565565556 
6565 

65655655566565 


0. 420. 430. 4 
10. 420. 360. 
350. 370. 36 
0. 360. 380. 3 
60. 360. 360. 
35 

TRANSLATION 
STALLED 


1 09 X 1 0-4 
101 X 10-4 
96x10-4 
90x10-4 
69x10-4 
7 1 X 1 0-4 
64x10-4 
60 X 1 0-4 
6 8X10-4 
64x10-4 
62x10-4 
6 1 X 1 0 -4 
60 X 10-4 
59x10-4 


0.40.40.40.40.40.40.40.40.40.40.40.40.40. 
4 


109 X 
10-4101X 
10-4 96X 
10-4 90X 
10-4 69X 
10-4 71X 
10-4 64X 
10-4 60X 
10-4 68X 
10-4 64X 
10-4 62X 
10-4 61X 
10-4 60X 
10-4 59X 
10-4 


it^^JI // 
2 // 3 


0. 50. 40. 4 


756 


0. 440. 480. 4 
4 


234 X 1 0-4 
262 X 10-4 
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0.50.40 . 4 


756 




250 X 1 0-4 


Comparative 
Example 1 
ditto 2 ditto 3 




0.440.480 . 44 










234 X 
10-4262X 
10-4250X 
10-4 



[0064] 

:^mM(DiS'77.m^m9i^mwiit. 0.1-20 ^;u% 



[0064] 

[Effects of the Invention] 

treatment agent for glass fiber of this invention because it 
consists of modified polyvinyl alcohol resin (A ) which 
possesses sulfonic acid group or its salt basis of 0. 1 - 20 
mole % , preferably furthermore containing phosphate 
ester-based compound (B ) and/or polyhydric alcohol (C ), 
because it becomes, thenon- normally is something which 
shows effect which is superior in adhesiveness , smoothness , 
flexibility vis-a-vis glass fiber . 

glass fiber which is superior also, electronic material part 
(precision material item), as resin sheet reinforcing material , 
cement product reinforcing material can be offeredsuch as, 
they are extremely high ones of industrial value . 
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